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Figure S1. PCA score plots of PR8-infected mice sera, lung tissues and
bronchoalveolar lavage fluid. A. serum. B. lung. C. bronchoalveolar lavage fluid (BALF).
The principal component analysis (PCA) model was constructed using combined LC-MS
metabolomics data from mice at 0 dpi (D0), 6 dpi (D6), 10 dpi (D10), 14 dpi (D14), 21 dpi

(D21), and 28 dpi (D28).

Figure S2. Identification of cyclic adenosine monophosphate (cCAMP) as a differential
metabolite in the lung. A. the extracted ion chromatogram (EIC) and matched formula of
the ion m/z 329.05. B. MS/MS spectrum in both positive and negative modes and proposed
fragmentation of the ion m/z 329.05. C. EIC and MS/MS spectrum in both positive and

negative modes of a commercial standard cAMP.

Figure S3. Pathways analysis with Ingenuity Pathway Analysis and Metaboanalyst
based on differential metabolites in the lung. A. altered pathways with Metaboanalyst.
The matched pathways were arranged by —log(p) values from pathway enrichment analysis
on Y-axis and pathway impact values from pathway topology analysis, which uses node
centrality measures to estimate node importance, on X-axis. The node color is based on its p
value and the node radius is determined based on their pathway impact values. B. the bar
chart of the top 20 altered pathways with Ingenuity Pathway Analysis. The Y-axis was the —
log(p) values of each pathway calculated using right-tailed Fisher's exact test. C. top five

molecular and cellular functions revealed by Ingenuity Pathway Analysis.

Figure S4. Pathways analysis with Ingenuity Pathway Analysis and Metaboanalyst
based on differential metabolites in serum. A. altered pathways with Metaboanalyst. The

matched pathways were arranged by —log(p) values from pathway enrichment analysis on Y-



axis and pathway impact values from pathway topology analysis, which uses node centrality
measures to estimate node importance, on X-axis. The node color is based on its p value
and the node radius is determined based on their pathway impact values. B. the bar chart of
the top 20 altered pathways with Ingenuity Pathway Analysis. The Y-axis was the —log(p)

values of each pathway calculated using right-tailed Fisher’'s exact test.

Figure S5. Pathways analysis with IPA and Metaboanalyst based on differential
metabolites in BALF. A. altered pathways with Metaboanalyst. The matched pathways
were arranged by —log(p) values from pathway enrichment analysis on Y-axis and pathway
impact values from pathway topology analysis, which uses node centrality measures to
estimate node importance, on X-axis. The node color is based on its p value and the node
radius is determined based on their pathway impact values. B. the bar chart of the top 20
altered pathways with Ingenuity Pathway Analysis. The Y-axis was the —log(p) values of
each pathway calculated using right-tailed Fisher’s exact test. C. top five molecular and

cellular functions revealed by Ingenuity Pathway Analysis.

Figure S6. Restoration of surfactant phospholipid synthesis by perlipin A.
Representative immunofluorescence staining of perilipin A on mouse lung sections from
PR8-infected mice suggesting increased phospholipid production as a result of
triacylglycerol metabolism. Scale bar = 200 ym. Insert scale bar = 50 ym. Each image is

representative of 3-5 mice.



Table S1. Identified differential metabolites in lung, serum, and bronchoalveolar
lavage fluid. Metabolomics Standard Initiative (MSI) Level 1: metabolites identified by the
matches of MS/MS spectra and LC retention time with those of chemical reference
standards acquired on the same analytical platftorm. MSI Level 2: metabolites identified by
the similarities of MS/MS spectra and physicochemical properties with public/commercial
spectrum libraries. MSI Level 3: metabolites putatively identified based on physicochemical

characteristics and spectrum similarity to known compounds of a chemical class.

Table S2. Measured values for the features in lung, serum, and bronchoalveolar

lavage fluid.



Figure S1. PCA score plots of PR8-infected mice sera, lung tissues and

bronchoalveolar lavage fluid.
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Figure S2. Identification of cyclic adenosine monophosphate (CAMP) as a differential

metabolite in the lung.
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Figure S3. Pathways analysis with Ingenuity Pathway Analysis and Metaboanalyst

based on differential metabolites in the lung.
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Figure S4. Pathways analysis with Ingenuity Pathway Analysis and Metaboanalyst

based on differential metabolites in serum.
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Figure S5. Pathways analysis with IPA and Metaboanalyst based on differential

metabolites in BALF.
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Figure S6. Restoration of surfactant phospholipid synthesis by perlipin A.




